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ABSTRACT

This paper assembles new data and new methods for studying wealth inequality trends in
industrializing America. Records of household heads from the census matched with real and
personal property tax records for Massachusetts reveal that the Theil entropy measure of inequality
approximately doubled over the period from 1820 to 1910, a gain that was divided about evenly
between the antebellum and the postbellum periods. A surge between 1870 and 1900 dominated the
growth in inequality following the Civil War. Decompositions of changes in the Theil entropy
measure reveal that during both periods, inequality was increasing due to the shift of the population
out of rural areas and agriculture into urban areas where wealth was less equally distributed. But the
increases in inequality were also due to increasing inequality within population groups. Between
1870 and 1910, inequality was growing within occupations, age groups, and the native-born
population. Proposed labor market explanations, including sectoral shift that led to higher wages
in non-agricultural relative to agricultural sectors, biased technological change, and immigration are
inconsistent with the fact that inequality between occupational groups was declining in the last
decades of the century. Wealth accumulation patterns by age are also inconsistent with the
hypothesis of child default on responsibilities for old age care, at least during the second half of the
nineteenth century. To explain the salient facts, we are led to propose a new explanation based on

luck, rents and entrepreneurship.
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Economic, socid, and palitica higtorians have long studied the digtributions of income
and wedlth because inequdity affects economic growth via savings, investment, and incentives
for taking entrepreneurid risks. The degree of inequality within and across groups aso identifies
the digtribution of economic rewards, which is an important factor governing influence in socid
and political processes.

Petterns of inequality from wedth or income data are reasonably well established for
three erasin American history: the late 1700s, the mid- nineteenth century, and from
approximately 1920 onward.! After surveying the available evidence two decades ago, Jeffrey
Williamson and Peter Lindert concluded that inequality increased from the late 1700s through
the second quarter of the twentieth century and declined thereafter.? In their judgment, much of
the nineteenth- century trend toward greater inequality occurred with the onset of
indugtridization, in the four decades prior to the Civil War. They described the period between
the Civil War and the Great Depression as an “uneven plateal” during which inequdity
remained high but exhibited no long-term trend. They recognized, however, that additiona

evidence on the distribution of wealth and income during this period was sorely needed.

! Simon Kuznets, Shares, and Robert Lampman, Share, pioneered the study of inequality trends
in this century using federa income tax records and federal estate tax data. Lee Soltow, Men
and Wealth, and others anchored inequdity estimates for the mid-nineteenth century in
household wedlth reported by the federal censuses of 1850, 1860, and 1870. Soltow,
Didribution, dso examined inequaity using red estate appraisas from the Firgt Direct Tax of
1798. Alice Hanson Jones, Wedth, and the Mains, “Inequdity,” and Socia, developed and
refined probate records as a source for the late Colonia and early nationa period. For arecent
survey of the literature see Lindert, “ Three Centuries.”

2 Williamson and Lindert, American Inequdity.

3 Ibid, p. 43. Lee Soltow, “Inequalities” however, has argued that inequality did not increase
sgnificantly during the nineteenth century.



This paper devel ops and andyzes new data on long-term trends in inequdity from 1820
to 1910—nearly 10,000 mae household heads listed in the manuscript schedules of the census
matched with rea and persond property tax records from Massachusetts. This Sate was by far
the largest within industridizing New England. 1t was dso & or near the center of industria
change in the region, which included the structurd shift out of agriculture, the growth of the
textile industry, rapid urbanization, immigration, and out-migration—all factors thought to have
had effects on the distribution of wedth in the industriaizing Northeest.

We investigate trends in wedth inequality usng measures widely used by economigtsin
the inequdlity literature: the shares of wedth held by the top fractiles of the wedth digtribution,
the Gini coefficient, and the Theil entropy messure. The Thell entropy measure is particularly
useful because its changes over time can be decomposed into components representing the
effects of shifting population shares, changes in the rdative mean wedth of different population

sub-groups, and changes in within-group inequality.

Data

Although a separate paper has been published on our data source, for the convenience of
readers we begin with a brief description of the evidence, which is new to the literature on long-
term trendsin inequality.* Real and persona property taxes formed the backbone of state and
local tax revenues until income and sales taxes were introduced in the twentieth century.
According to Richard T. Ely, the antebellum period “witnessed the complete establishment of the

American system of state and local taxation. The digtinguishing featureis ... the taxation of al

4 See Steckd, “Census Manuscript Schedules” which gives details on sampling procedures,
additiona characteristics of the sample, detailed definitions of occupations, collection of taxes,
and comparisons with wealth reported by the censuses of 1850, 1860, and 1870.



property, moveable and immovable, visble and invisble, red and persond, aswe say in
America, at one uniformrate” ° The Similarity of the tax bases in the states is made clear from
digests of taxation.® Legidlation crested assessors, boards of equaization, and other machinery
to collect taxes. Reevauations were made at irregular intervals but ownership lists of taxable
property typically were prepared every year, not merely at the time of reevauations. State
governments operated through local authorities (county or town) to conduct the assessments and
maintain thetax ligs of individuas. In 1796 the list of ratable property in Massachusetts was “ 0
long as to include amost everything.”” All real and persona property not specially exempted
was subject to taxation. Red estate included land and buildings, and personal estate included
goods, chattels, money and effects (wherever they were); ships, money at interest; public stocks
and securities, stocks in turnpikes, bridges, and moneyed corporations, in or out of tate.
Property exempted from taxation included household furniture not exceeding $1000 in vaue,
wearing apparel, farming utensils, and mechanics tools up to the value of $300.2

The manuscript schedules of federa population census became more elaborate and
comprehensive during the nineteenth century.® Through the census of 1840, census schedules
listed the name of each household head and reported the number of household membersin
different demographic groups defined by sex, age, and race. Starting with the 1850 census, the

schedules listed each individua by name and reported each individud’ s age, sex, color, and

> Ely, Taxation, p. 131.

® Street, Digest and Plehn, Revenue Systems.

" Hly, Taxation, p. 138.

8 Bullock, “Taxation:” Nichols, Taxation

® Wright, History.



other characterigtics such as occupation. The 1850 census listed occupations for males over 15,
the value of redl estate owned, and place of birth. The 1860 schedules added persona property
and occupations for femaes, and the 1870 schedules added the nativity of one's father and
mother. Beginning in 1880, the schedules dropped wedth but added questions on
unemployment, relationship to the household head, and the birthplaces of one's parents. 1° The
schedules for 1900 and 1910 added questions on the year of immigration to the U.S,, ability to
spesk English, and home ownership.

Following a survey of the available tax records, samples were taken from locdities that
had a complete set of records over the period 1820 to 1910. The sample for Massachusetts
includes Boston, Salem, Lexington, Westmingter, and Sturbridge. In each census year,
gpproximately 1,200 households were randomly chosen from each of the urban and the rura
aress of these townships. All information available for each household was recorded from the
census manuscript schedules.

The tax records were maintained in dphabetical order of the taxpayer by ward in cities or
by town or township in rural areas. The census manuscript schedules were a phabetized
accordingly to facilitate the search for amatch. |f a household head was not found in the tax
records, it was assumed that he or she had no taxable property. This assumption may lead to
errors in tabulating wedth in cases of garbled names or where individuals moved between the
dates of the census and the tax enumeration. Since matches were sometimes ambiguous, a
coding procedure was devised to rate the confidence of the match, with categories of exact

match, nearly exact match, probable match, improbable match, and duplicate (two or more

10 Unfortunately, nearly dl the 1890 schedules were destroyed by fire.



people with the same name). The last two categories, which amounted to 2.1 to 4.1 per cent of
the sample (depending upon census year), were omitted from calculations.

Property tax records matched with census manuscript schedules provide a vauable, new
source to measure and analyze long-term trends in inequality. There were strong incentives for
accuracy in the tax assessment system: tax collectors sought to obtain al revenue permitted by
law and property owners could apped unfair assessments. In our judgment, taxable wedth data
are more reliable than the sdf-reported wealth data collected in the 1850, 1860, and 1870
censuses. The 1860 ingtructions to the enumerators concerning the reporting of persona
property wedlth state: “Exact accuracy may not be arrived at, but all persons should be
encouraged to give anear and prompt estimate for your information” (emphasis added). The
reported wedth levels are clustered on multiples of 100, indicating a strong tendency for
rounding in the sAf-reports. Timothy G. Conley and David W. Galenson have aso pointed out
that the census wedlth data appear to be censored, but the point of censoring is uncertain and may
have varied across enumerators.™

Richard Steckd uses scatter diagrams and regressions to compare census wedlth with
taxable wedlth for the 1850, 1860, and 1870.1? In the case of discrepancies, census wedlth often
exceeded taxable wesdlth, but the differences were not systematically associated with
socioeconomic variables, such as occupation or age, that were reported by the census® There

are severd plausible explanations for the differences, including assessments below market vaue,

1 Conley and Galenson, “ Quantile Regression Andlyss”
12 Steckel, “Census Manuscript Schedules.”

13 Taxable wedth was systematically lower for widows, who received favorable tax trestment.



exemptions, and inclusion of property owned by the spouse or children in censuswedth. Gini
coefficients were larger in the tax records, but the differences were less than 0.06.

In this paper, we limit our anadlyssto the distribution of wedlth across mae household
heads* Table 1 provides economic and demographic characteristics of the samples. The datain
each sample have been weighted so that the share urban in the sample equas the share urban in
the state for that census year. During the sample period, the population became highly
urbanized, with the share living in cities and towns increasing from 22.8 percent in 1820 to 89.0
percent in 1910. Over the century, the population aged, and the share of heads age 50 and older
grew. Reflecting the immigration of the period, the share of foreign-born increased between
1850 and 1910. The decline of farming in Massachuseits is evident in the compositiona shift of
the occupational structure away from agriculture ™

The percent of the household heads without a match more than doubled between 1820
and 1910 (from 34.2 percent to 73.6 percent), raising the question of whether match failures were
caused by something other than growing inequdity. Perhaps fewer individuas were matched
because migration rates increased or growth in city Size complicated the maintenance of accurate

records. One test of this possibility is provided by data on the number of individuals assessed for

14 The taxable wedth of females, who comprised about 10 percent of the initid sample, will be
studied in a separate paper.

15 The characteristics and trends in characteristics of our sample are smilar to those of the
samples of household heads from the IPUM S data for Massachusetts, Connecticut and Rhode
Idand. The trends observed for the samples of household heads mirror those observed in the
IPUMS data for the adult male population and therefore reflect general  population changes
rather than changesin the patterns of headship. Headship rates for al age groups except ages 70
and older did decline dightly between 1850 and 1910, which means that our sample of
household headsis likdly dightly “more sdlective’ in 1910 compared with 1850. Since most
adult males who were not household heads likely had little or no wedlth, thisimplies that we may
be undergtating the increase in inequality over the period.



only the poll tax (a head tax) relaive to the tota number of polls assessed. If dippage or
disagreement between the census and the tax records was smdll, then thisratio should
approximately equa the share of household heads not found in the tax records. Thisisindeed
the case. Theratio of the number assessed for the poll tax only to total mae polls assessed was
67.2 percent in 1886, 70.8 per cent in 1890, 72.0 percent in 1900 and 77.9 percent in 1910.%°
These levels and the trend approximately agree with those in Table 1 for the percent with no
meatch near the turn of the century.

Table 2 shows that the mgority of wedth was hed in red estate. Over time, the very
rich (top 1%) held a somewhat increasing share of their total wedth in this form, which raises the
possibility that some financia wedth may have been omitted from the tax base. According to
Robert Lampman, estate tax data show that real estate declined as a share of tota assets as
wedlth increased, and that in 1922 about 28 percent of economic estate (total gross estate minus
debts, which is roughly comparable to taxable property in Massachusetts) was held inred
estate.l” On the other hand, the estate tax exemption in 1922 was $50,000, which confined the
edtate tax data to the very rich (about 1 percent of al desths), agroup likely to have held less
wedth inred estate. Although it would be desirable to compare our taxable wedth datawith
other measures of total assets in the late nineteenth century, it is gpparent that any downward
bias in measured inequdity (arisng from omitted financid wedlth) cannot have been very large.
The Gini coefficients (discussed in connection with Table 3) near the turn of the century were
dready extraordinarily high (about 0.90), and including any financia wedlth that may have been

omitted would only have made them greeter. In conclusion, we aso note that if growth in

16 The results are taken from Commonwedlth of Massachusetts, Aggreoate of Polls.

17 |_Lampman, Share, p. 158.



financiad wedlth and its omisson from the tax base was a problem, then our measures understate
the extent, but not the direction of inequaity change in the late nineteenth and early twentieth

centuries.

Trendsin Wealth Inequality, 1820 to 1910

We use three measures of inequdity to examine long-run changes in the distribution of
wedlth: the shares of total wedlth held by the top fractiles of the wedlth distribution, the Gini
coefficient, and the Theil entropy measure.  Previous research on historica wedlth digtributions
has focused on the first two of these measures. The shares of wedlth held by the top 20 percent
or the top 5 percent of the wedlth distribution are straightforward and easy to calculate, but they
do not capture the degree of disperson within the top fractiles and ignore the lower fractiles of
the wedth didribution. The Gini coefficient is an index measure based on the average absolute
difference in wedth levels between dl pairs of individuds or households. The Gini dso hasthe
more intuitive interpretation as twice the area between the L orenz curve and the diagona
representing the case of “ perfect equality” when dl individuas have the same level of wedlth.

Like the Gini, the Theil entropy measure is an index measure based on the entire wealth

digribution. The Thell messure is given by the following equation:
@ T=

where n represents the number of observations, w; represents the wedth of individud i, m
represents the full sample mean wesdlth, and [0 In(0)] is taken to be zero.!® In the case of “perfect

equdity” when dl individuas have the same level of wedlth, the Thell measure, like the Gini,

18 Foster, “Inequdlity,” p. 55.



equas zero. Inthe case of “perfect inequality” when oneindividua owns dl of the society’s
weslth, the Theill measure equas[In (n)]. Although this means that the maximum vaue of the
Theil measure varies with sample sze, the rapidly diminishing dope of the naturd log function
makes this of little practical importance for samples, such as ours, thet are fairly large and
aoproximately the same size.

For dl of the calculated inequality measures, we use bootstrap methods to estimate
approximate standard errors, construct confidence intervals, and perform hypothesistests'® For
each sample of Sze n, we construct 1000 re-samples of Sze n by random draws with replacement
from the origind sample. Following Mills and Zandvakili, we use the “ percentile method” to
congtruct confidence intervals, calculating tail probabilities directly from the bootstrapped
distribution.?°

Table 3 reports the aggregate measures of wedlth inequdity for the samples of mae
household heads. The three types of measures are highly correlated: increasesin the shares of
wedlth of the top 20, 5, and 1 percent of the wealth distribution correspond to increasesin the
Gini coefficient and the Theil entropy messure. The correlation between the Gini and the Thell
measureis 0.97. The choice of inequality measure, therefore, has little impact on the observed
trends in wedth inequdlity.

Figure 1 chartsthe Gini coefficients and Thell entropy measures. The dashed lines

represent the 95 percent confidence intervals congtructed from bootstrap analysis. Wedlth

19 Asymptotic approximations of the variances of the Gini coefficient and the Theil entropy
measure do exig, but little is known of their smal sample properties. Statistica inference based
on bootstrap methods has been shown to be superior to asymptotic gpproximations both on
theoretical grounds and in avariety of gpplications.  See Millsand Zandvakili, “ Satistica
Inference.”

20 Mills and Zandvakili, “ Satistica Inference”



inequaity was subgtantialy higher in Massachusetts in 1910 than it had been in 1820. Therise

in inequdity, though, was not steady. Both the Gini and the Theil mesasure indicate thet wedlth
inequality grew sharply between 1820 and 1850, leveled off between 1850 and 1870, and then
began a steady increase to 1900. The increasesin both measures between 1820 and 1850, and
1870 and 1910 are statistically significant at the 5% level.>! The data, therefore, reved two
periods of increasing inequality: the four decades prior to the Civil War previoudy noted by
Williamson and Lindert, and 1870 to 1910. Asseenin Table 3, during both of these periods,
wesdlth became increasingly concentrated in the top fractiles of the wedlth distribution. The share

of wealth held by the top 20 percent rose from 72 to 86 percent between 1820 and 1850 and from

90 to 98 percent between 1870 and 1910.

Decomposing the trends
Decompositions of the Theil Entropy Measure

To gan indghtsinto the forces underlying the increases in inequdity observed in Table 3
and Figure 1, we consider the decompositions of the Theil entropy measure and its changes over
time. The additivity of the Theil measure dlowsit to be decompaosed into components
representing inequity arising from differencesin wedlth levels between population sub-groups
and inequdity ariang from varigion in wedth levelswithin those groups. For any exhaustive
collection of mutudly exclusive subsets of observationslabeled {1, 2,...G}, this measure can be

re-written as follows:

§n Sn o}
@  T=a o tebngls
o1 M o nm o gmp

21 These tests were conducted by using bootstrap analysis to calculate approximate standard
errors and confidence intervas for the difference between periods.
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where ng represents the number of observations in sub-group g, ng represents the mean wesalth of
sub-group g, and Ty represents the measure in eguation (1) calculated for sub-group 9.2 Thefirst
term on the right hand side of equation (2) is the weighted sum of the Theil entropy measures for
the sub-group wedth digtributions where the weights are the sub-group shares of tota wedlth.
This term represents the component of measured inequdity due to inequdity in the distribution
of wedth within population sub-groups. The second term is Smply the Thell entropy measure of
equation (1) caculated from a wedth ditribution in which each person is assigned the mean
wedlth of their sub-group, and, therefore, represents the component of measured inequdity due
to inequality in the distribution of wedlth between population sub-groups.?®

The decomposition of aggregate measured inequdity into its within-group and between
group components can provide important clues as to the sources of inequdity in a society. For
indance, if asubgantid fraction of aggregate inequdity is due to inequality between occupation
categories, this suggests that an important source of inequality is sysemdtic variation in the
returnsto particular kills.

More importantly, for the sudy of long-term trends in inequality, changesin the Thell

entropy measure may be decomposed into three components: (i) changesin the population

22 Foster, “Inequality,” p. 56. Showing that the right-hand-side of equation (2) is equd to the
right-hand-sde of equation (1) is straightforward. Note that the sub-group level Thell measure,
Ty, can be expressed as.

_ 1w @0
Tg ——a—'n T
Ny iz My &M g

To derive equation (1), smply subgtitute this expression into (2) and rearrange terms o that the
summationsareover i=1...ningead of g=1,... G.

23 The Theil entropy measure is amember of the Generalized entropy class of measures. Cowell
and Kuga, “Additivity,” and Cowdl, “The Structure,”  have shown that only measuresin this
class stisfy aset of axioms consdered desrable in inequality measures: awesk principle of
transfers, generd decomposability, and complete scale invariance.

11



shares of sub-groups (ng/n); (ii) changes in the relative mean weeth of subgroups (ng/m; and (iii)
changes in the dispersion of wesdlth within subgroups (Tg).  The contributions of each of these

dements can be caculated as follows,

G ém.lt ns O l‘J G m.,lt ns O O
(3) DTr:S = D-I-\/t\;isthin,n + DTI;;ween,n = é _? - _Z:ﬁ-rg; lj+ é _E: - _Z:ﬁln?_‘g:
AL oM &M 5

¢ € on; _, g ¢ 6 Qng U

O} = O+ O =4 €0 T8+ & S0 T L

o ggm P on gt én'f mz nto &nt AN

G nsn’g
DTI,S - o] g Tt _ TS
T ga:.1 nsrﬁ ( g g)

This decomposition provides important insghts into the sources of change and dlows usto
evauate some of the proposed explanations of rising inequdlity trends in the nineteenth century

to which we now turn.

Proposed Explanations and Their Testable I mplications

Suggested explaretions of risng inequdity in the nineteenth century can be grouped into
four categories. composition effects, structura shift, labor market changes, and the rise of life-
cycle behavior. We give abrief synopss of important hypotheses within each category and
discuss their testable implications.

The mogt straightforward hypotheses attribute changesin inequdity to changesin the
composgition of the population. In hiswell-know aticle linking rigng inegqudity with
industridization, Smon Kuznets suggested that urbanization contributed to the process because

inequality was greater in urban compared with rural arees®®  Immigration may have acted on

24 K uznets, “ Economic Growth,” pp. 7-8.
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inequality in much the same way as urbanization. Immigrants were poor raive to the native
born and the share of immigrants in the total population rose in two waves. the 1830sto the
1850s and from the 1860s to the early twentieth century.?® These waves coincide with spurts of
inequality growth found in our data

Another explanaion of changesin inequality in the nineteenth century focuses on the
changes in the population age structure. Ageis an important determinant of wedth. Studies for
the nineteenth century show that wealth tended to peak for peoplein the mid or late 50s. Given
this phenomenon, Jeremy Atack and Fred Bateman have noted that wealth would be more
unequally distributed in a society skewed toward younger ages®® Given the dedinein fertility in
the nineteenth century and itsimpact on raising the average age of the population, however, this
hypothesis cannot explain the rise in inequaity we observe in the Massachusetts data. Yet, it is
relevant to contemplate ways that the aging of the population could have dampened the effects of
other forces leading to inequdlity.

More interesting theories of increasing inequdity in the nineteenth century propose
widening gaps between population subgroups. Kuznets suggested that the gap between
agriculturd and industrid workers may have grown. Since the income dadticity of demand for
food is less than one, economic growth is presumed to induce arise in the demand for indudtria
products and services and a decline in the demand for food. This structura shift leadsto

stagnating wages in agriculture relative to the other sectors, which contributes to risng inequdity

25 See Williamson and Lindert, American Inequdity, p. 209.

26 Atack and Bateman, “Egditarianism.”
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over time?” This explanation aso suggests awidening gap between rurd and urban wedlth. If
correct, much of the rise in the Thell measure of inequality should be attributable to greeter
inequality between the agricultural and non-agricultural subgroups and between the urban and
rurd population.

Severd invedigators have argued that the skill- premium rose during the nineteenth
century. Peter Lindert and Jeffrey Williamson suggest this followed from capitd accumulation
and biased technologica change, which increased the demand for skilled relative to unskilled
labor and led to “wage stretching” or awidening in gap in pay.2® Waves of immigration aso
increased the supply of unskilled relative to skilled labor, and may have depressed the wages of
the unskilled reltive to the skilled. In his“frontier thes's,” Frederick Jackson Turner argued that
the west acted as a safety vave that absorbed large quantities of unskilled labor originating in the
east, which buoyed wages of the unskilled in eastern |abor markets. When the frontier closed
near the end of the nineteenth century, unskilled eastern workers lost any earnings advantage
conveyed by this safety valve. All three of these mechanisms have the same testable
implications for the decomposition of changesin the Thell inequality measure. Namely, they dl
predict arise in between group inequality when the wealth holders are organized by occupetions.

Roger Ransom and Richard Sutch have proposed a very different mechanism of change.
They argue that growing inequdity in the nineteenth century was the result of new life-cycle
patterns of wealth accumulation that were connected to dedlinesiin fertility.?® In their view, the

initiators of change were children who moved West and defaulted on obligations to provide old-

27 K uznets, “Economic Growth,” pp. 7-8.

28 |_indert and Williamson, American Inequdlity.

29 Ransom and Sutch, “Two Strategies” Sutch, “All Things Reconsidered.”
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age care for their parents. This behavior led subsequent generations of parents to have fewer
children and instead accumul ate more wedlth, which was then spent on old-age careiin lieu of
direct support by their children. These changesin behavior led to agrowing concentration of
wedlth by age. Specificaly, other things being equd, the mean wedlth of household headsin

their prime saving years (40s and 50s) should have risen relative to the mean wedlth of other age

groups.

Decomposition Results

Table 4 presents the decompositions of the changesin the Theil entropy measure from
1820 to 1850 and 1870 to 1910 — the two periods of increasing inequality. These dataindicate
that the increasing inequdity was due to both shifts in population shares and increases in within-
group inequdity.

Just as Kuznets proposed, the shift of the population into urban aress led to greater
inequaity. Between 1820 and 1850, the urban population in Massachusetts rose from less than a
quarter to half of the state’ s population. This change done would have led to a greater than 50
percent increase in measured inequdity, holding inequality within and between urban and rura
populations unchanged. Likewise, the rise in the urban population from 67 to 89 percent
between 1870 and 1910 accounts for a 22 percent rise in aggregate inequdity.

The shift of the population out of agricultural occupations between 1870 and 1910, which
was strongly related to the process of urbanization, also can account for a substantia increasein
inequaity. Infact, had inequality between and within occupation groups been unchanged
between 1870 and 1910, measured inequality would have increased by 41 percent just because of

changes in the occupationd distribution of household heads in Massachusetts.
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The other composition effects were small. As expected, the aging of the population did
have a dight negative effect on aggregate inequdity. Surprisngly, however, the increasein the
foreign-born populaion aso had a negative effect on aggregeate inequdity.

While the composition hypotheses of changing inequality find support in Table 4, the
hypotheses predicting widening gaps between groups do not. In fact, the data indicate that
wealth gaps between occupation groups and between the urban and rurd populations were
decreasing rather than increasing. The prominence of the hypotheses predicting growing
digparities between groups motivated us to test these results further by estimating tobit
regressions for the log of wedlth for the years 1850, 1870, and 1910. The explanatory variables
included in these regressons are indicators of age, urban residence, race, nativity, illiteracy, and
occupation.®® Table 5 presents the estimated coefficients and the predicted effects on observed
wedlth. The predicted effects were caculated as theratio of the expected observed wedth of
individuals with a particular characteristic to the expected observed wedth of the basdine
individua.3'  So for instance, the predicted effect reported for the 30 to 39 year-old age group in
1870is3.730. Thisindicatesthat controlling for other factors, the wealth of males age 30 to 39
was dmost 4 times that of maes 20 to 29.

The datain Table 5 indicate that inequaity between age groups did not increase between
1870 and 1910. Thedatain Table5, in fact, indicate that differencesin wedlth levels between

age groups fell between 1870 and 1910. But differencesin wedth levels between age groups did

30 The dependent variable was defined as: In(wedth + $1).
31 The expected observed wedlth of different groups are calculated using the following formula:

E[In(w; + 1)] = Fi(x®/s) x®b + sfi(xb/s)
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grow between 1850 and 1870, even though aggregate inequality during this period was fairly
dable. Between age-group differentials were also larger in 1910 than in 1850. However, the
changes in these differentids are not consstent with the predictions of Ransom and Sutch’'s
hypothesis. Although al groups gained rdative to the baseline group of 20 to 29 year olds, the
biggest gains were made by malesin their 60s and above, the group that Ransom and Sutch's
hypothesis predicts should have been spending their accumulated assets. The gains made by
men in thair 40s and 50s were fairly small.

The results regarding occupation differencesin wedth are dso intriguing. Table 5
indicates that these differences were not only not growing between 1850 and 1910, but, for the
most part, were fdling over thisperiod. The rdative wedlth of white collar workersfell
substantialy between 1850 and 1910. By 1910, farmers had overtaken white collar workers as
the group with the highest mean wedlth. More interesting given the hypotheses predicting
wage- sretching during this period, the gap between the skilled and the unskilled dso fell
substantialy. In 1850, the predicted ratio of skilled to unskilled workers wedth was over 3; by
1910, the predicted ratio was only 1.35.

Thesefindings indicate that wage-stretching was not afactor in the rise in wedlth
inequdity in the late- nineteenth century. The gap between the wedlth of the unskilled and the
wedth of the skilled was shrinking rather than expanding during this period. Thisssemsat odds
with the data on wages during this period assembled by Williamson and Lindert.3? These data
indicate that the ratio of skilled to unskilled wages was growing a an annud rate of 0.3 percent

for the period 1869-1899 and 1 percent for the period 1899-1909. The two sets of findings can,

wheref (% and F (3 represent the density function and cumulaive distibution function of the
gandard normal distribution.

32 Williamson and Lindert, American Inequdlity, p. 218.
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however, be reconciled. Wages are only one determinant of wedth. An individud’s wedlth
holdings a any given point in time reflect the cumulative effects of inheritance, past and current
labor earnings, savings rates, portfolio choice, and returns on assets. Wage inequdlity clearly has
an impact on the didribution of wedth, but wage inequdity and wedlth inequality need not
aways exhibit the same trends and patterns. The wedlth data for Massachusetts indicate that
even if the wage gap between the unskilled and skilled was growing at the end of the nineteenth
century, other factors were leading the wealth gap between these groupsto fall.

While inequality did not increase between groups, the find column of Table 4 reveds
that inequality did increase within groups. Figure 2 charts the group-leve Thell measuresfor dl
the decompositions. Inequaity within urban aress increased substantidly, particularly in the
antebellum period. Clearly, asthe urban population grew, it became more diverse. The native-
born population aso experienced increasing inequadity in the last decades of the nineteenth
century. At the same time, wedlth inequality within the foreign population declined. In 1850,
the Thell measure for the foreign-born population was amost three times that for the native-born
population. By 1910, the Thell measure for the foreign-born population was less than ten
percent higher than that for the native-born population.  The data on the inequality within
different age groups aso reved interesting trends.  The groups experiencing the greatest
increasesin inequdity during the period were the 50 to 59 and 60 to 69 year-old age groups.
Inequality was dso increasing between 1870 and 1910 for al occupation groups except farmers.
For the unskilled, therisein inequdity between 1870 and 1910 was areversd of adeclinein

inequality between 1850 and 1870. Wedth inequdity for the unskilled in 1910 was il
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somewhat below that observed in 1850. But for skilled and white collar workers, wedlth
inequality in 1910 was substantialy higher than in 18503

The finding of increasing inequdity within groups remains even when consdering more
narrowly-defined population groups. The bottom of Table 4 presents decompositionsin which
population sub-groups are defined by pairs of characteristics such as urban/rura residence and
nativity, and age-group and occupation. Even using these more narrowly defined sub-groups, we
find that within-group inequaity was increasing between 1870 and 1910.

Theincreasesin within group inequdity are an interesting phenomenon, which have not
been anticipated by any of the mgor hypotheses for growing inequality during the nineteenth
century. Since economists have considerable evidence indicating that labor markets were
reasonably well integrated by the second haf of the nineteenth century, within regions such as
New England, it is reasonable to believe that competition would have approximately equaized
wageswithin occupations.®* If correct, one must look to beyond wages to other powerful forces
that affected wealth ownership. Concelvably, unemployment rates could be a candidate that
affected earnings and therefore wedth. Much of the risng inequality, however, occurred
through growing concentration of wedth near the upper end of the wedth digtribution-- et levels
of wedlth ownership only modestly affected by labor market earnings. Asshownin Table 3,
between 1820 and 1910 the share of wedlth held by the top 20 percent of the wedth ditribution

increased from 72 to 98 percent and the share held by the top 1 percent increased from 20 to 35

33\We aso performed decompositions using more disaggregated occupation categories:
professond, business, other white collar, skilled, semi-skilled, and farmers. The quditative
results were the same: inequaity within occupation groups was increasing between 1870 and
1910 even while inequdity between groups was decreasing.

34 Atack, Bateman and Margo, “Rising Wage” report an increase in the dispersion of unskilled

wages between 1860 and 1880, but most of thisis accounted for by the gap between north and
south, as opposed to dispersion within the north.
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percent. Variaionsin rates of returns on widely held assets such as land seem like an attractive
hypothessfor study. Spectacularly high returns on some entrepreneuria activities, a central

feature of the Gilded Age, dso holds promise.

Concluding Remarks

This paper assembles new data and new methods of andysis for studying wedth
inequality trends in indudridizing America. Records of household heads from the census
matched with red and persond property tax records for Massachusetts reved that the Gini
coefficient and the Thell entropy measure of inequality were highly corrdated. The Thell
mesasure approximately doubled over the period from 1820 to 1910, again that was divided
about evenly between the antebellum and the postbellum periods. A surge between 1870 and
1900 dominated the growth in inequdity following the Civil War.

We test severd popular hypotheses for inequdity growth using decompostions of the
Thell inequaity measure and tobit regressons. The most successful hypothesis was put forward
by Kuznets regarding composition effects. Population redistribution to urban areas alone would
have led to a 53 percent increase in the Thell measure from 1820 to 1850 and a 22 percent
increase from 1870 to 1910, holding inequdity between and within urban and rurd aress
unchanged. Proposed labor market explanations, including sectord shift (that led to higher
wagesin non-agriculturd relative to agricultura sectors), biased technologica change, and
immigration are incongstent with the fact that inequdity between occupationa groups was
declining in the last decades of the century. Wedlth accumulation patterns by age are also
incong stent with the hypothesis of child default on responsibilities for old age care, at least

during the second hdf of the nineteenth century. To the extent that age patterns of wedth
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ownership changed after 1850, relatively more wealth accumulated at very old ages as opposed
to the 30s and 40s when parents would have amassed assets other than children in planning
retirement.

None of the popular explanations of riang inequdity in the nineteenth century can
explain therigng inequdity within groups that we find. Therefore, it isworth investing
resources to develop an dternative hypothesis that may account for the sdient facts. We are led
to propose a new mechanism based on luck, rents, and entrepreneurship, which might explain the
growing heterogeneity within occupations and within rurd and urban areas. Any explanation
must aso incorporate the important role of read estate in tota taxable wedth (about 70 percent),
and the growing share this type of asset assumed in the portfolios of the very rich. A quote
attributed to John Jacob Agtor, made shortly before his death in 1848, isingpiring in this regard:
“Could I begin life again, knowing what | now know, and had money to invest, | would buy
every foot of land on the idand of Manhattan.”3® If a shrewd investor such as Astor was
surprised by the vast returns to be made on red estate, surely large numbers of ordinary citizens
were unable to judge aswell. Many nineteenth-century Americans played the redl etate game,
which took on the dimensions of arepeated |ottery whose outcomes were driven by
unpredictable factors such as immigration and the precise routes taken by transportation systems.
New entrepreneurid opportunities dso gppeared in America s indudtridizing economy, with vast
sums wagered, won, and lost in developing new industries such as railroads, ail, sted, and
finance, which sgnify the Gilded Age.

Longitudina data on wedth may be ussful in testing at least some of the predictions of

this hypothess. Linked household data has already been assembled for the period 1850 to 1860

35 Jackson, Encyclopedia, p. 63.
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by Richard Steckel and by Joseph Ferrie*® These data were created from census schedules and
include the data on wedlth collected in those census years. Similar longitudina data may be
created for the late- nineteenth century using census schedules and property tax records. These
data can be used to congtruct wedlth trangition matrices which describe the degree of wedth
mobility in the two periods. If the hypothesisis correct, we should observe greater wedlth
mohbility in the later period, and this greater mobility should remain even when controlling for

occupdtion, Sze of place, age, and nativity.

36 Steckel, “Census Matching,” and Ferrie, Yankeys Now.
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Figure 1.—Wealth I nequality, M assachusetts 1820-1910
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Figure 2—Theil Entropy Measuresfor Population Sub-groups
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Figure 2—Continued
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Table 1.—Descriptive Statistics

1820 1830 1840 1850 1860 1870 1880 1900 1910

Urban 22.8% 31.1% 37.9% 50.6% 59.5% 66.7% 74.7% 86.0% 89.0%
Age of head
<20 0.2 0.1 0.3 0.3 0.7 0.1
20-29 149 147 139 115 129 135
30- 39 322 324 272 270 291 294
40- 49 258 233 250 258 220 258
50- 59 143 162 198 172 173 178
60 - 69 8.5 9.4 92 119 120 8.4
70 + 4.0 39 4.6 6.2 6.1 5.0
Black 0.8 11 11 1.2 2.1 2.1
Foreign-born 245 298 396 421 456 428
lliterate 4.8 5.3 1.7 8.1 5.6 6.1
Occupation of head
Farmers 230 161 116 9.3 85 4.9
White collar 154 175 189 213 294 325
illed 269 333 282 274 229 230
Unskilled 297 296 375 344 329 323
Other 5.0 3.6 3.8 7.6 6.3 7.4
No match in tax
records 342 341 377 512 547 582 662 701 736
No. of Observations 1016 989 977 1023 1005 1017 1020 977 1003

Note: Rura and urban observations were weighted by the rural and urban population sharesin
the state.

Table2—Share of Real Estate Wealth in Total Taxable Wealth, Male Household Heads,
M assachusetts, 1820-1910

Sample Average red edate share for individuasin:
Aggregate Top 20% Top 5% Top 1%

1820 76.9% 79.1% 62.7% 36.8%
1830 66.5 75.1 58.6 32.1
1840 75.4 78.8 75.8 55.3
1850 64.6 75.8 721 56.5
1860 55.5 71.7 50.8 29.0
1870 51.7 62.3 48.2 355
1880 73.3 82.7 66.2 62.9
1900 71.9 78.4 76.7 64.9
1910 68.7 74.8 71.3 70.0
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Table 3—Distribution of Total Taxable Wealth, M ale Household Heads,

M assachusetts, 1820-1910

Share of Wedlth held by: Thell

N Top20% Top5% Topl% Gini Entropy

1820 1016 72.0% 40.5% 20.3% 0.720 1.125
(1.7%) (2.7%) (28%) (0.015) (0.086)

1830 989 77.6 49.2 28.9 0.775 1.486
(2.2 (4.5) (5.3) (0.020) (0.175)

1840 977 78.3 45.0 20.0 0.771 1.282
(1.6) (2.8) (2.4 (0.013) (0.072)

1850 1023 85.8 55.7 334 0.836 1.761
1.7 (4.5 (4.6) (0.016) (0.147)

1860 1005 88.1 55.7 27.0 0.844 1.679
(1.4) (3.5 (32 (0.012) (0.096)

1870 1017 90.1 56.7 27.2 0.856 1.730
(1.2 (33 (2.9 (0.011) (0.086)

1880 1020 93.7 60.3 291 0.877 1.924
1.2 4.1 (5.0) (0.012) (0.136)

1900 977 97.3 70.5 37.2 0.911 2.264
(0.9 (4.0 (5.6) (0.011) (0.157)

1910 1003 98.3 68.7 35.0 0.910 2.207
(0.8) (3.8) (4.6) (0.010) (0.124)

Note: Numbersin parentheses are approximate standard errors obtained by bootstrapping.
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Table 4—Decompositions of Changesin Theil Entropy Measure

Percent changein T accounted for by changesin:

Totd percent Sub-group Within-group
Sub-group partition changein T Population shares  mean wedlth Inequality
1820-1850 56.5%
Urban/rurd 53.4% -29.2% 32.3%
1870-1910 27.6
Urban/rurd 21.9 -55 11.2
Nativity -55 25 30.6
Age -55 124 20.8
Occupation 41.4 -40.0 26.1
Urbar/Rurd &:
Nativity 25.0 -14.6 17.2
Age 29.2 -95 79
Occupation 54.7 -47.5 20.4
Nativity &:
Age -22.3 294 20.5
Occupation 316 -28.6 24.6
Age & Occupation 38.8 -31.3 20.1
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Table 5—Tobit Regression Resultsfor Log Wealth, 1850, 1870 and 1910

1850 1870 1910
Predicted ratio of group Predicted ratio of group Predicted ratio of group
Coefficients  wedthtobasewedth | Coefficients  wedth to base wedth Coefficients ~ wedlth to base wedth
Age of head

<20 -33.377 0.164 -36.460 0.390 0.333 1.041
(22085) (23465) (11.645)

30- 39 0.865 1.514 3.784 3.730 4.219 2.110
(0.679) (1.149) (1.831)

40 - 49 3.145 5.872 5.678 9.922 7.734 6.443
(0.686) (1.147) (1.832)

50 - 59 2.812 4.708 6.992 22.223 7.078 5.026
(0.767) (2.173) (1.898)

60 - 69 2.396 3.611 7.352 28.213 8.087 7.427
(0.881) (1.344) (2.149)

70 + 3.581 7.932 7.641 34.345 12.106 56.412
(1.136) (1.631) (2.423)

Occ. of head

Farmers 3.980 10.554 4.719 5.880 8.748 9.838
(0.660) (1.011) (1.892)

White collar 5.175 26.278 4.982 6.749 7.666 6.273
(0.683) (0.866) (1.205)

Silled 2.200 3.199 1.498 1.529 2.094 1.353
(0.608) (0.795) (1.309)

Other 1.564 2.204 3.606 3.440 4.340 2174
(2.073) (1.534) (1.828)
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Table 5—Continued.

1850 1870 1910
Predicted ratio of group Predicted ratio of group Predicted ratio of group
Coefficients  wedthtobasewedth | Coefficents  wedth to base wedth Codffidents  wedth to base wedlth

Urban -2.872 0.370 -2.840 0.593 -5.447 0.687

(0.493) (0.708) (1.331)
Black -0.995 0.664 -5.437 0.466 -2.809 0.779

(2.490) (3.908) (3.911)
Foreign-born -4.957 0.246 -2.701 0.604 -0.313 0.965

(0.698) (0.714) (0.941)
lliterate -2.968 0.361 -0.477 0.894 -2.809 0.779

(1.747) (1.287) (2.172)
I ntercept -0.710 -4.460 -10.001

(0.753) (1.229) (2.214)
Scae(s) 5.372 6.471 8.423

(0.297) (0.305) (0.512)
No. of Obs. 1017 1003

Notes. Dependent variable isIn(wedth + $1). The expected observed wedth of different groups used to construct the predicted
weslth ratios were cdculated using the following formula:

wheref (% and F (¥ represent the dengty function and cumulative ditibution function of the standard normal digtribution.

E[ln(w; + 1)] = Fi(x®/s) x® + sfi(xb/s)

33



